

























For	 similar	 NPs	 concentra1ons,	 the	DC	 plasma	 jet	 using	N2	 shows	 similar	
results	including	a	high	degree	of	NPs	aggrega1on	(Figure	3-A)	while,	the	RF	
plasma	 jet	 using	 Ar	 display	 a	 widespread	 distribu1on	 and	 higher	

































Double Dielectric Barrier (DBD) plasma-assisted 
deposition of chemical stabilized nanoparticles 
on polyamide 6,6 and polyester fabrics 
IntroducEon		
The	development	of	new	mul1func1onal	tex1les	containing	nanopar1cles	(NPs)	
has	 a	 special	 interest	 in	 several	 applica1ons	 for	 pharmaceu1cal	 and	 medical	
products.	 Cu,	 Zn	 and	Ag	 are	 the	most	 promising	 an1microbial	NPs,	 exhibi1ng	
strong	 an1bacterial	 ac1vi1es.	 However,	 most	 of	 an1microbial	 tex1les	 coated	





by	 Double	 Dielectric	 Barrier	 (DBD)	 plasma	 discharge.	 Dynamic	 light	 scaNering	
(DLS)	 was	 used	 to	 evaluate	 the	 best	 dispersing	 agent	 in	 terms	 of	 size,	
polydispersity	 index	 and	 zeta	 poten1al.	 Coa1ng	 eﬃciency	 was	 evaluated	 by	











































A I Ribeiro1, M Modic2, U Cvelbar2, G Dinescu3, B Mitu3, A Nikiforov4, C Leys4, I Kuchakova4, 
M Vanneste5, P Heyse5, M De Vrieze5, N Carneiro1, A P Souto1 and A Zille1*  
 
1 2C2T-Centro de Ciência e Tecnologia Têxtil, Minho University, Guimarães, Portugal. *Email: 
azille@2c2t.uminho.pt  
2 Jožef Stefan Institute, Ljubljana, Slovenia. 
3 National Institute for Lasers, Plasma and Radiation Physics, Măgurele, Romania. 
4 Department of Applied Physics, Ghent University, Ghent, Belgium. 
5 Centexbel Ghent, Technologiepark 7, 9052, Ghent, Belgium. 
Table 1 - DLS	and	zeta	poten1al	measurements	of	suspensions	tested	




ZnO	NPs Cu	NPs Ag	NPs 
Water Citrate	2.5% Water Alginate	5% Water Alginate	2.5% 
ζ	(mV) -17.3±4.2 -38.7±2.5 -0.2±0.3 -32.3±2.7 -19.7±0.8 -28.6±1.4 
Size	(dnm) 172.6±4.8 176.2±2.3 468.2±22.8 774.8±173.7 239.9±17.6 184.9±8.3 







Figure 3 - Schema1cs	of	the	N2	DC	(A)	and	Ar	RF	DBE	(B)	plasma	jets	and	respec1ve	SEM	analysis	of	
deposited	Ag	NPs	onto	PES	fabrics.	
samp_1_101.spe: PES fabric/ woven, T control P Company Name 
2016 Oct 24  Al mono  300.0 W  0.0   45.0°  29.35 eV 2.0080e+003 max 1.89 min 
C1s/Full/1 (SG5 Shft) 







Binding Energy (eV) 
c/
s 
Pos.    Sep.  %Area 
284.63  0.00  53.57 
285.63  1.00  19.53 
286.57  1.95  12.50 
288.71  4.09  14.40 
C	1s	
sa p_5_101.spe: PES fabric/ woven, T  Cu10 P                            Company Name 
2016 Oct 24  Al mono  300.0 W  0.0   45.0°  29.35 eV 1.6593e+003 max 1.97 min 
C1s/Full/1 (SG5 Shft) 











Binding Energy (eV) 
c/
s 
Pos.    Sep.  %Area 
284.61  0.00  47.49 
285.83  1.22  22.63 
286.61  2.01  13.33 
288.30  3.69  10.09 
289.54  4.93   6.46 
C	1s	
Figure 2 - High-resolu1on	XPS	deconvoluted	spectra	of	the	C1s	envelope	of	plasma	treated	PES	
without		(up)	and	with	Cu	NPs	(down).	FTIR	spectra	of	the	plasma	treated	PA66	without	NPs	(a)	
and	with	coated	Ag	(b)	and	Cu	(c).		
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